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All information will be selected and classiﬁed by a physician;
2) All information will be systematically indexed using cate-
gories and a vocabulary that is structured and unambiguous;
3) All information will be stored in a relational database
that will enable users to sort and ﬁlter hundreds of records
instantaneously.
Results: The prototype application, containing 275 com-
municable diseases, was developed in Microsoft Access.
Queries result in one or more diseases that match one or
more search criteria. The disease search criteria include
119 signs & symptoms, 39 epidemiological factors, and 16
regions of the world. All information is bi-directional, i.e.,
the user can see all the symptoms associated with a disease
or see all diseases associated with a symptom. The same
structured vocabulary is used both to display information
about a disease and to query the database. Each disease
proﬁle shows initial symptoms, incubation period, common
ﬁndings, endemic areas, laboratory diagnostics, and unique
epidemiological factors (entry, source, vector, and reser-
voir).
Conclusion: An intelligent database is an effective tool
for developing and updating a decision-support system. Such
a system could help medical practitioners to access informa-
tion and improve the diagnosis of infectious diseases.
doi:10.1016/j.ijid.2008.05.474
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Introduction: National surveillance of Salmonella in
Canada is a passive, laboratory-based system monitoring
the occurrence of strains using integrated web-based data
collection and communication tools including the National
Enteric Surveillance Program (NESP) and PulseNet Canada.
Methods: Weekly data are compared to a 5-year baseline
and clusters of serovars, phage types (PT), antibiograms or
pulsed ﬁeld gel electrophoresis (PFGE) types are detected.
Results: S. Enteritidis (23%), S. Typhimurium (17%), S.
Heidelberg (12%), S. Typhi (3%) and S. Thompson (3%) were
the most common serovars accounting for 58% of the 5870
isolations in 2006. S. Enteritidis identiﬁcations increased
during 2002 to 2006; PT1, PT4, PT8 and PT13 comprised 75%
of the isolates, 65% were of 3 PFGE patterns and 80% were
susceptible to all antimicrobials tested. S. Typhimurium
had a greater diversity of PT/PFGE types and ACSSuT was
the most prevalent antibiogram, observed in 29% of the
isolates. S. Heidelberg isolations have decreased; approx-
imately 40% share a single phage or PFGE type and the
AcAmCeCf+ antibiogram was most common (21%). S. Typhi
increased from 8th, to 4th most common serovar. Among 231
Salmonella-associated outbreaks, S. Enteritidis was iden-
tiﬁed in 15%, 22% were S. Typhimurium and 12% were S.
Heidelberg. S. Enteritidis had the lowest diversity of sub-
types and was most difﬁcult to differentiate sporadic and
outbreak strains. Naladixic acid resistance increased from
7% to 37%. Eleven strains were ciproﬂoxacin-resistant and 34
were ceftriaxone-resistant. Resistance to 2 or more antibi-
otic classes decreased from 21% to 16%.
Conclusions: Multiple sub-typing methods has revealed
the diversity of strains in Canada and highlighted the need
for a better S. Enteritidis sub-typing system to differentiate
outbreak and sporadic strains. The integration of multiple
epidemiological markers and advanced web-based commu-
nication tools has reduced the impact of outbreaks by
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Background: The epidemiological surveillance of
inﬂuenza and acute respiratory infections (ARI) has been
established in Bulgaria since 1969, when the reporting
and registration of clinical ARI cases started. A dedicated
system for evaluation of inﬂuenza and ARI morbidity based
on the routine surveillance has been implemented during
1978—2000 for all clinical cases, compulsory reported
from the 28 cities, administrative centers. Because of the
difﬁculties to manage such a comprehensive surveillance,
a sentinel surveillance network has been established in
2000. The aim of this study is to follow and evaluate the
further development of the surveillance system in terms of
its feasibility, speciﬁcity, sensitivity and timeliness.
Methods: Since 2000 the surveillance has been based
on reports by a network of sentinel general practitioners
(GPs). The population under surveillance in 2008 represents
approximately 4.9% of the country population, a total of 378
212 persons, afﬁliated to a total of 325 GPs. The network
reports both inﬂuenza and ARI, using EU case deﬁnition for
inﬂuenza since 2005. Until 2007 the network delivered data
aggregated at a regional level and sent to the central level
by e-mail. In 2007 a new information system was developed
and implemented. The software was developed as a web-
based database application featuring the main surveillance
functions. The percentile method is used to deﬁne inﬂuenza
and ARI intensity levels. Arithmetic mean and geometric
mean values are used for the evaluation of weekly incidence
rates.
Results: The system representing a web-based tool allows
to promptly collect, validate and analyze incidence data in
the district centers and to disseminate aggregated data to
all levels and institutions, coordinating surveillance and con-
trol activities during inﬂuenza epidemics. Very simple forms
were developed for collecting information on inﬂuenza and
ARI cases. Programs for automatic generation of a variety
of aggregated daily, weekly and other periodic reports, as
well as dynamic graphs and statistical reports with options
for choice of period, district and age group were created.
These forms and programs facilitate and simplify the imple-
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mentation of the main functions of the surveillance system.
Conclusion: The results of the implementation of the new
information system during 2007—2008 inﬂuenza season show
that it is very easy for use and meet the requirements for
speciﬁcity, sensitivity and timeliness.
doi:10.1016/j.ijid.2008.05.476
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Background: Communicable diseases account for about
40% of the burden of disease and 45% of mortality in Pak-
istan. The WHO estimates that meningitis caused by Hib &
S. pneumoniae is 45—100/100,000 in children under the age
of 5 years. There are 3 surveillance mechanisms for bac-
terial meningitis in Islamabad namely Health Management
& Information System (HMIS), Disease Early Warning Sys-
tem (DEWS) and Lab-based Bacterial Meningitis Surveillance
(BMS) programme.
Objectives: This study aims at evaluation of surveillance
systems to determine strengths & weaknesses and analyse
their roles in meeting public health objectives.
Methods: The CDC’s updated guidelines for evaluating
public health surveillance systems were used to evaluate the
existing systems on the basis of its system attributes. The
surveillance arrangements were evaluated after literature
review and series of meeting with the identiﬁed stake-
holders. A structured performa was developed, pre-tested
and used for collecting data. The strengths and weaknesses
of the surveillance mechanisms were evaluated using the
deﬁned system attributes. A scoring system was evolved to
compare the three arrangements based on the criterion of
poor, fair and good.
Results: Lab based BMS system was found to be better
than the other two arrangements as it is simple, stable,
having good quality of data and higher Positive Predictive
Value. HMIS was ranked second owing to its fair score in
simplicity, ﬂexibility, representativeness, stability and data
quality. The data quality, acceptability and representative-
ness of DEWS do not fulﬁl the required criterion and was
accordingly labelled as the weakest.
Conclusion: Though the Lab based BMS system achieved
highest score, the system has limitation of having limited
objectives and representing the sentinel population only.
Therefore, the other two systems should be improved with
the purpose to enhance case detection to formulate appro-
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Introduction: Pakistan is facing a challenge both from
communicable and chronic/non-communicable diseases
accounting for 38.4% and 37.7% of total DALYs lost respec-
tively. The high prevalence of viral hepatitis particularly B
(3—4%) and C (5—6%) has forced Government of Pakistan to
make prevention & control of Hepatitis as a priority. Biggest
challenge in this regard is absence of any reliable informa-
tion on its prevalence or incidence.
Objectives: Comprehensive review of the existing
sources/systems of Hepatitis reporting/surveillance to
identify key strengths and weaknesses to develop recom-
mendations to strengthen the systems of hepatitis reporting.
Methodology: Current systems of viral hepatitis report-
ing, Health Management Information System (HMIS), Disease
Early Warning System (DEWS) and the National Hepatitis
Program Management Information System (HCPMIS) were
reviewed in detail based on the CDC Updated Guidelines
for Evaluating Public Health Surveillance Systems. A struc-
tured checklist proforma was developed for collection of
information from key stakeholders and a comprehensive
literature review was also done. Systems evaluated on stan-
dard attributes labeled as good, average and poor.
Results: Despite good acceptability & stability and aver-
age simplicity, ﬂexibility & sensitivity; the HMIS lacks
response mechanism. The HCPMIS possessed good ﬂexi-
bility, data quality and positive predictive value but had
limited representative-ness. DEWS was found practically
non-existent. About 70% disease load covered by private
sector remains unreported.
Conclusions/Recommendations: None of the available
systems seems to fulﬁll the information needs. The strengths
of the HMIS and the sentinel sites established by the National
Hepatitis Control Program however provide good opportu-
nities for development of a state of the art acute viral
hepatitis disease surveillance. A phased approach starting
with few representative sentinel sites as well as major pri-
vate health establishment is recommended for an adequate
and appropriate response to the public health challenge.
doi:10.1016/j.ijid.2008.05.478
